The present work was conducted at El-Kanater Horticultural Research Station on Canino apricot trees during 2016 and 2017 growing seasons to study the effect of different irrigation regimes (irrigation at both 25 and 50 % of available soil moisture depletion) under mulching treatments; (black polyethylene plastic, white plastic and rice straw mulching) on evapotranspiration, water use efficiency, vegetative growth measurements, yield and fruit quality beside economic studies were also done. The most important results can be summarized as follows: Water consumption use (WCU) was increased in the case of frequent irrigation at 25 % of available soil moisture depletion (I 1 ) value which was found to be 4137.4 and 3206.9 m 3 /fed. in both growing seasons, respectively. Regarding mulching treatments, the values of the water consumption use were increased under both no mulching and rice straw mulching compared with either black plastic or white plastic mulching. Also, black plastic, white plastic and rice straw mulching generally led to increase (WUE) by 81.1 %, 55.6 % and 32.2 % over the un-mulched treatment, respectively in both seasons and Kc values as compared to unmulched treatments. Moreover, all investigated fruiting parameters (fruit set %, tree yield either as kg or as No. of fruits per tree, ton/fed and yield increment % as compared to the control) were significantly increased as a result of using mulching treatments in comparison with the control. It is quite clear that, leaf N, P and K contents were increased by using both black polyethylene plastic and white plastic mulching treatments in most cases as compared with control. Concerning the economic study, data indicated that, all mulching treatments were resulted in the higher values of profit per feddan as compared to the control treatment. Moreover the pest effective treatment in this respect was mulching with black plastic during both seasons of study. In general, it could be concluded that, both mulching treatments either with black polyethylene plastic or white plastic were most effective.
INTRODUCTION
Apricot is one of the few temperate fruit trees not affected by overproduction. Most apricot trees are cultivated in Mediterranean countries, where drought periods are increasingly common, a fact which makes irrigation water the most limiting factor for apricot productivity. Commercial apricot production depends on irrigation. For this reason, in this area the optimization of the use and efficiency of irrigation by means of deficit irrigation strategies that permit maximum yield whilst reducing water application is of a great importance.
Among the water management practices for increasing water use efficiency (WUE) is mulching. Any material spread on the soil surface to protect it from solar radiation or evaporation is called mulch. Different types of materials like wheat straw, rice straw, plastic film, grass, wood, sand etc. are used as mulches. They moderate soil temperature and increase water infiltration during intensive rain (Khurshid et al., 2006) . Surface irrigation method is most widely used all over the world (Mustafa et al., 2003) . Irrigation is an important for all crops, because it influences on growth and development. Availability of adequate amount of moisture at critical stages of plant growth not only optimizes the metabolic process in plant cells, but also increase the effectiveness of the mineral nutrients applied to the crop. Consequently, any degree of water stress may produce deleterious effects on growth and yield of the crop (Saif et al., 2003) .
Evaporation from the soil surface may account as much as 50% of the total moisture lost from the soil during the growing season for soybean and corn (Shaw, 1959) . In this concern, mulching with plant residues and synthetic materials is a well-established technique for increasing the profitability of many horticultural crops (Gimenez et al., 2002) .
Such effects are mainly contributed to the capacity of mulch to conserve soil moisture (Vavrina and Roka, 2000) . In addition, soil temperature is very critical for biological and chemical processes that control nutrient cycling (Donk Van et al., 2004) . William and Lamont (1991) Black plastic is the most popular one because it retards weed growth and warms the soil in the spring. The results showed that the mulch made the harvest earlier in addition to reducing soil water loss.
Moreover, Douglas and Sanders (2001) and Sinkeviciene et al., (2009) stated that the advantages of using plastic mulches are: increasing soil temperature from 4 to 5 ºC under black mulch, reducing soil compaction and both evaporation weed problems. Also, it is increasing growth and earlier crops. Sharma et al., (2010) observed that mulching is very beneficial for enhancing moisture and nutrient conservation, resulting in increased productivity and improved soil conditions for cropping system.
The objective of this study are to investigate the effect of different available soil moisture depletion and was to investigate the effect of different mulching types on evapotranspiration, yield, fruit quality, water use efficiency, and net return of "Canino" apricot cultivar.
MATERIALS AND METHODS
The present investigation was undertaken during the two successive seasons of 2016 and 2017 at the Experimental Farm, El-Kanater Horticultural Research Station, Kalubeia Governorate Fruitful trees of "Canino" apricot (Prunus armeniaca L.) cultivar budded on apricot seedlings rootstock. The selected trees were about 18 years old grown on clay loamy soil and planted at 5 x 5 meters apart.
Soil samples from the experimental site were collected to determine main soil physical and chemical properties. Particle size distribution was conducted using the pipette method according to Klute (1986) . Soil moisture constants were determined using the pressure membrane apparatus (Stackman 1966) . The experimental soil was clay loamy in texture Table 1 and bulk density as well as watersoil characteristic is shown in Table 2 . Meteorological data for the Agricultural Research Station are shown in Table 3 .
The experiment included eight treatments as follows: Main plots (irrigation): I 1 : Irrigation when 25 % of available soil moisture was depleted. I 2 : Irrigation when 50 % of available soil moisture was depleted. Sub-plots (mulching): 1-Black polyethylene plastic sheet (25micron) used to cover soil surface under the plants. 2-White plastic film mulch. 3-Rice straw mulch 30 cm thick was spread out on the soil surface to cover the soil completely. 4-No soil mulching (control).
All mulch treatments were applied on the 1 st week of March on the soil up to the end of the season.
Irrigation started after trees received the winter irrigation on March i.e., starting from bud swelling stage. Irrigation was done when moisture reached the relevant level to determine available soil water retained in the soil. Soil moisture was determined grave metrically on oven dry basis of soil samples taken to a depth of 15 cm. up to 60 cm.. 
Water consumption use (WCU):
Water consumption use or actual evapotranspiration (ETc) values were calculated for each irrigation treatment using the following formula (Israelson and Hansen, 1962) .
Where:
WCU= seasonal water consumption use (cm). Θ2= soil moisture content after irrigation (on mass basis, %). Θ1= soil moisture content before irrigation (on mass basis, %). Bd= soil bulk density (g/cm 3 ). D= depth of soil layer (15cm each). i= number of soil layer.
Soil moisture content was gravimetrically determined in soil samples taken from consecutive depths from 15 cm down to 60 cm. Soil samples were collected just before each irrigation 48 hours after irrigation and at harvest time Calculation of crop coefficient and evapotranspiration: Reference evapotranspiration (ETo):
Reference evapotranspiration (ETo) was calculated using the meteorological data as cited by Doorenbos and Pruitt, (1977) and Allen et al., (1998) as follows: -The Penman-Monteith equation for estimating potential evapotranspiration Penman Monteith was applied by using CROP WAT model (Smith 1991) .
Water use efficiency (W.U.E.):
The production of apricot fruits by one cubic meter of irrigation water (fruit yield in kg / feddan /m 3 water consumed/feddan), as affected by different treatments was calculated by the following equation (Vites, 1965) In both seasons the initial numbers of flowers at full bloom stage were recorded per each tree in all treatments then, fruit set percentage was estimated according to the following equation At harvest time, yield of each tree was separately picked up then counted and weighed in Kgs. Therefore, the yield as Kg/ tree, number of fruits per tree and ton/feddan were estimated.
* Fruit quality:
Ten fruits were randomly sampled from each individual tree (replicate) for determining some physical and chemical properties of fruits.
A-Fruit physical properties:
Both the average values of fruit weight (gm) and fruit firmness (Ib/inch 2 ) was determined using Magness and Taylor (1980) pressure tester with 7/18 inch plinger were the two physical studied characters.
B-Fruit chemical properties:
Fruit juice TSS (%) was determined by using a Carl-Zeiss hand refractometer according to A.O.A.C (2000) and fruit juice total acidity percentage was measured according to Vogel (1968) as well as TSS/acid ratio was estimated by divided TSS (%) over total acidity (%). Furthermore, fruit juice total sugar was calculated calorimetrically according to the method described by Malik and Singh (1980) .
* Leaf nutrient composition:
On mid-August in the two seasons of study, leaf samples of twenty mature leaves were wiped with distilled water then, oven dried at 70 °C .till constant weight ground and stored in smell begs for the determination of N, P and K using the following procedures. Total nitrogen: total nitrogen content was determined by the modified micro Kjeldehl method according to Cottenie et al., (1982) . Total phosphorus: determination was carried out colorimeterically according to Murphy and Riely (1962) . Total potassium: total K content was determined using the atomic absorption spectrophotomer (3300) according to Jackson and Ulrich (1959) .
* Statistical analysis
All obtained data during both seasons were statistically analyzed using the analysis of variance method according to Snedecor and Cochran (1990) . However means distinguished by method described by Weller and Duncan (1969) .
RESULTS AND DISCUSSION

Soil-water relations: Water consumptive use:
Water consumptive use is the combination of two processes; evaporation and transpiration. Evaporation is the direct vaporization of water from the soil surface and from plant surfaces. Transpiration is the flow of water vapor from the interior of the plant to the atmosphere (Jones et al., 1984) .
The seasonal changes in the actual evapotranspiration ETa for apricot trees was affected by different mulching treatments during the growing seasons the data of both seasons illustrated in Fig. (1) . The main effect of irrigation treatments shows that I 1 gave the highest water consumption use WCU followed by I 2 . Mean values were 4137.4 and 3206.9 m 3 /fed. in the first season and 4052.7 and 3135.9 m3/fed. in the second one for I 1 and I 2 , respectively. Such result might be reasonable, since more frequent irrigation period provide high evaporation opportunity from the relatively wet rather than dry soil surface (Levitt et al., 1995 and Devit et al., 1994 These results may be due to the role of mulches in reducing evaporation and keeping soil moisture at root zone to a longer period. In addition, both soil mulching treatments significantly reduced total consumptive use m3/fed, as compared to bare soil in the two seasons of study as shown in Table 3 . These results are supported by the observation of Khalifa (1994) , El-Henawy (2006) and Mikhael (2007) . They mentioned that, monthly and seasonal water consumptive uses of citrus were decreased as affected by different type of mulching. 
Monthly water consumptive use:
Monthly water consumption started low when tree leaves were small and increased gradually with increased tree growth reaching a maximum in July, mainly due to increased demand for water by trees.
Regarding the effect of irrigation and mulching treatments and their interaction on monthly and total water consumptive use CU for apricot trees, the data of both seasons illustrated in Fig. 2 showed that, monthly values of water consumptive use, mm were gradually increased starting from February and reached the maximum values during July, then declined from October. These could be attributed to luxuriant growth of apricot trees in this period. This trend was found to be true under all mulching treatments. The data also show that, monthly values of water consumptive used of apricot trees under soil mulching with black plastic, White plastic and rice straw were the lowest. Meanwhile, the highest values were observed under unmulched one (bare soil). Weagand (1962) pointed out that, the drying rate of bare soil is positively related to the water content and. relatively related to lime, and that a drying front advances into the soil linearly. Ibrahim (1981) concluded that the increase in evapotranspiration by maintaining soil moisture at a high level is attributed to excess available water in the root zone. The major parameters required to calculate the ETo are the climatological data, length of growth period of the cultivated crops and surface properties. Data illustrated in Table ( 4) show that, the values of reference evapotranspiration (ETo) which were calculated according to Penman-Monteith equation reached the maximum in June and July while February and October reflected the minimum value in both 2016 and 2017 seasons. This trend is due to the variation in climate during the two seasons of study. 
Crop coefficient (Kc):
The equations were used to assess the extent of closeness of each estimate with the actual values obtained by direct measurement with (I 1 ) irrigation when 25 % of available soil moisture was depleted. The equation is the Penman-Monteith was applied by using CROP WAT model. The actual crop coefficient (Kc) was calculated for the different types of mulching are shown in Table (5) . The maximum un-mulching values (0.93 and 0.86) were obtained in July, while the minimum values (0.51 and 0.41) were obtained in February in both seasons, respectively. The actual (Kc) increased from February to July, then declined in September and October in both seasons. The actual minimum (Kc) values were obtained under black plastic mulch, followed by white plastic then rice straw mulch treatment, while unmulched came in the fourth the rank in this respect. Most crops do not require much water during the season as would be needed to meet the potential evapotranspiration, even. though adequate soil moisture can be provided (Jensen, 1968) . Thus, the term crop coefficient is used to differentiate water requirements of crops. For the determination .of crop coefficient, both actual and potential. evapotranspiration are measured concurrently.
Water use efficiency (WUE):
WUE is defined as the ratio of yield to water consumptive use, when applied and stored water does not evaporate, but is used by the crop to produce additional fruit yield as a function of multiple factors, including physiological characteristics of apricot trees, and soil characteristics, meteorological conditions and agronomic practices. Water use efficiencies (WUE) calculated for the different studied treatments are shown in Fig. 3 . In general, the values of water use efficiency (WUE) increased with the applying of mulch treatments. The highest increase in (WUE) was obtained under black plastic mulch followed by white plastic then rice straw mulches as compared to un-mulched treatment in both seasons. Average values of (WUE) were (5.05 & 5.07), (4.13 & 4.56), (3.63 & 3.76) and (2.73 & 2.86) kg fruit/m 3 water for black plastic, white plastic, rice straw mulching and unmulching in both seasons, respectively. This may be due to yield increment under mulching treatments as a result of increasing water availability and decreasing both the weed and water evapotranspiration. Black plastic, white plastic and rice straw mulching generally led to increase (WUE) by 81.1 %, 55.6 % and 32.2. % over the un-mulched treatment, respectively in both seasons. Significant differences in (WUE) among treatments were obtained. These results are in agreement with those obtained by El-Henawy (2006) who reported that, WUE values under soil mulching were higher than under bare soil. Data represented in Table ( 6) showed the effects of mulching, water irrigation regime and their interaction on some vegetative growth parameters i.e; shoot length (cm), number of leaves per shoot and leaf area (cm 2 ). Obteined results disclosed clearly that an obvious significantly increased in three grwoth parameters was generaly exhibited with all mulching treatments as compared to the control in the two seasons of study. However, the mulching with black plastic treatment gave the highest significant values in shoot length, number of leaves/shoot and leaf area of apricot trees. In the same context the other two mulching treatments (white plastic and rice straw) was significantly in between the abovementioned two extremes in the two seasons of study. Moreover, as the differences between the two levels of irrigation regime were significant whereas, the longest shoot length the highest number of leaves/shoot and the greatest values of leaf area were obtained when appling 25 % (I 1 ) of available soil mositure wsa deplated as compared to the level of 50% (I 2 ) of avaliable soil mositure was depleted treatment duringboth first and second seasons of study. On the other hand, regarding the interaction effect between deffrent mulching x irrigation regyme treatments under study, obtained results showed obviously that, (mulching with black plastic x level I 1 , 25 %) combination treatment was statistically the superior as had the longest shoots with the highest values for both number of leaves/ shoot and leaf area as compared to the other investigated combination treatments. Meanwhile, the least values of tested grwoth the parameters was always in concomitant to control which was significantly the infirior. In addition, the other combination treatments were statistically intermediate the two extents. Such trend was true during both 2016 and 2017 seasons. Similar observations were also attained by Liu et al. (2014) who reported that, the benefits of using mulch in orchards have been reported in many parts of the world to protect plants from extreme transpiration fluctuation and regulation of soil temperature. Moreover, using mulches help in moisture conservation and reduction of evaporation (Sinkeviciene et al. 2009 ), increased soil organic matter (Kiristina et al. 2013) , and it is considered as a source of plant nutrients (Hostetler et al. 2007) . 
2) Some fruiting parameters:
With respect to the effect of some mulching treatments during both 1 st and 2 nd seasons of study obtained data tabulated in Table (7) displayed clearly that,trees were treated with black plastic, white plastic & rice straw had significantlly the highest values of all fruiting parameters: i.e., fruit set % , yeild as either Kg/tree or ton/fed and number of fruits as compared to the control while, the least significant values of abovmentioned investigated fruiting parameters were statistically exhibited by those untreated apricot trees (control). Moreover, trees treated with black plastic gave the highest significant values in all studied fruting parameters while both mulching tretments (white plastic and rice straw) were in between as compared to the aforesaid two extents. Such trend was detected during both seasons of study.
As for the effect of the two levels of irrigation regames (I 1 and I 2 ) on some fruiting parameters, data in the same Table indicated that,apricot trees irrigated with the first level (I 1 ) i.e.,(25%) was sgnificantly superior treatment to improving and icreasing all studied fruiting parametrs (fruit set %, yield kg/tree, yield ton/fed. and yield as No. of fruits) as compared to the second level(I 2 , 50%) which had the least valus of abovementioned fruiting parameters during the first and second seasons of study Regarding the interaction effect of different combination treatments,data revealed that the effect of any studied factor in this investigation was dirctedy reflected on the interaction effect of its own combinatin. Wheres, trees traeted with (black plastic x I 1 ) combination treatment was the most effective treatment which resulted statistically in the highest values of fruit set % and the heaviest yield either as Kg/tree or ton/fed. and no.of fruits. However, the least values of fruiting parameters were always inconcomitant to that apricot trees tearated with the control. On the other hand, the other combinations treatments was intermediate as compared to the aforesaid two extremes. Such trend was true in the two seasons of study.
Similar observations were also attained by Sajjapongese et al., (1989) revealed that yield increased by 67.5% when the crop mulched with black plastic and by 15% when rice straw used as mulch. Sharma et al., (2010) observed that, mulching is very beneficial for enhancing moisture and nutrient conservation, resulting in increased productivity and improved soil conditions for cropping system. William and Lamont (1991) black plastic are the most popular one because it retards weed growth and warms the soil in the spring. The results showed that the mulch made the harvest earlier in addition to reducing soil water loss. 3. Fruit quality.
-Fruit physical properties:
Concerning the effect of the investigated mulching treatments on both fruit physical characters i.e. fruit weight and fruit firmness, data in Table (8) revealed clearly that both the fruit weight and fruit firmness responded significantly to mulching treatments as compared to the control. Hence the heaviest fruit weight and firmness fruit texture of apricot fruits were statistically in closed relationship to Canino apricot trees mulched by black plastic treatment followed significantly by both (white and rice straw) treatments respectively. Meanwhile, control treatment was statistically the inferior, whereas, it resulted in the lightest fruit weight and softened fruits in both seasons of study. Furthermore, as for the response of both fruit weight and firmness to the two irrigation regime levels (I 1 and I 2 ), data in the same Table pointed out that, an obvious significantly increase in fruit weight and statistically decrease in fruit flesh firmness were generally exhibited by those treated tree with the first irrigation regime level (I 1 , 25%). Such trend was true during both 2016 and 2017 seasons of study. Moreover, data tabulated in same Table displayed obviously that, both combination treatment of the (black plastic x I 1 ) and (black plastic x I 2 ) were induced fruits had significantly the highest values of F WT and the firmest flesh texture during the first and second seasons, respectively. However, the control treatment was statistically the inferior as produced fruits had the least values of fruit and the most softened fruits in the two seasons of study. On the other hand, the other combinations were treatments were intermediate as compared to the above-mentioned two extremes. This trend was detected in both seasons of study. 
-Fruit chemical characteristics:
Referring the response of some fruit chemical properties (TSS %, acidity, TSS/acid ratio and total sugars) to the effect different mulching treatments under study. Data in Table (9) showed clearly that both TSS% and TSS/acid ratio as well as total sugar were statistically in closed relationship to those apricot trees mulching with black plastic. However, treated trees with black plastic treatment induced significantly the highest values of TSS %, TSS/acid ratio and total sugar followed statistically by both plastic and rice straw treatments, respectively. On the other hand, the control treatment was statistically the inferior as exhibited the lowest values of three studied fruit properties. Such trends were detected during both seasons of study. Contrary to that, the opposite trend was observed with fruit Juice acidity % whereas, both control and rice straw treatments were induced significantly the highest values of acidity %. Meanwhile, both black plastic and white plastic treatments resulted in the lowest significant values of acidity % during 2016 and 2017 seasons of study, respectively. As for the effect of irrigation regimes treatments, data in the same Table indicated that, providing apricot trees with the I 1 (25 %) exhibited fruits had significantly the highest values of TSS %. TSS/acidity ratio and total sugars as compared to the other treatment (I 2 ). On the other hand, changes in fruit juice acidity % to the effect of irrigation regimes levels treatments were so slight to reach significant and it could be safely neglected in the two seasons of study. With regard to the response of fruit chemical properties of apricot trees to the interaction effect, data in Table  ( 9) indicated that, the effect of each investigated factor (mulching and irrigation regimes) reflected obviously on its own combination and various were significantly quite evident. Anyhow, (mulching with black plastic x I 1 irrigation regimes) combination treatment exhibited statistically the highest values of TSS %, TSS/acidity % and total sugar in the two seasons of study. These results were in the same line with Abd El-Messeih and El-Gendy (2004a) on apricot. From data in both studied seasons it was obvious that, fruits produced from trees grown under dry conditions were significantly higher in the values of juice acidity. The lowest value was obtained from irrigation level (I 1 ).
Leaf mineral contents:
Data in Table ( 10) showed obviously that, leaf macro element contents i.e.(N, P & K) were significantly increased by using mulching treatments in this study as compared to the control in the two seasons except with leaf P. content which showed insignificantly effect by all used mulching treatments in the first season only. However, the richest leaves in their N, K & P content were exhibited significantly by mulching trees with black plastic in the two seasons of study. Meanwhile the opposite trend was detected with control (untreated trees) treatment which had statistically the poorest leaves in their macro-elements contents (N, P & K) where studied during both 2016 & 2017 seasons of study. Concerning the leave content of (N, P & K) of apricot trees under the two levels of irrigation regimes (I 1 & I 2 ) data indicated that , the first level (I 1 ) was superior as exhibited the richest leaves and the highest values for both N & K contents during both seasons of study. Whereas with leaf P content the differences between two levels irrigation regime (I 1 & I 2 ) were so little to reach level of significance. It could be noticed the absent of significance in the response of P leave content to both levels of irrigation regimes was detected in the two season of study.
These findings were supported by those obtained by Neilsen et al. (1986) and Thakur et al. (1997) on apple trees and Zeerban (2004) on grapevines they mentioned that, soil mulching treatment increased leaf mineral content under polyethylene mulching. These results may be attributed to the mulching effect on improving root growth and respiration rate due to modifying soil temperature and moisture content, which in turn, created a suitable condition for soil microorganisms. These modification in soil condition may be responsible for increasing nutrients absorption via roots. 
Economic study:
The economical comparative study between different treatments shown in Table (11) where calculated at the average of the two studied years. Total cost of production, incomes profits (L.E./fed) and net return (LE/fed.) of apricot trees as affected by available soil moisture depletion and mulching treatments.
Black polyethylene approximately with two seasons of mulching treatment was superior in total income (LE/fed) which in turn increased the net return (LE/fed) (60245 & 48720 LE), respectively comparing with other treatments. 
